I. INTRODUCTION
One of the main goals of periodontal treatment is to regenerate tissue from the periodontal ligament (PDL). Ideal periodontal healing is achieved by the promotion of PDL cells [1] [2] [3] [4] . PDL cells have a potential to promote tissue regeneration through their various activities, such as migration, proliferation, osteoblast-like differentiation, cementoblast-like differentiation, and periodontal ligament fibroblasts. The main purpose in periodontal regeneration therapy is to regenerate periodontal tissue with human periodontal ligament fibroblast (hPDLF) being essential in this process. 1) Melcher et al 5) . reported that the phenotypes of cells re-collected from the root surface The most abundant cell in periodontal connective tissues is the gingival fibroblast.
Periodontal ligament fibroblasts (PDLF) and gingival fibroblasts (GF) have distinct functional activities in the regeneration and repair of periodontal tissues as well as in inflammatory periodontal diseases [6] [7] [8] [9] [10] . Generally, the teeth extracted from severe periodontitis patients have no PDL. It should be noted that hGF can be 이 논문은 2006년도 조선대학교 치과병원 학술연구비에 의하여 연구되었음used as a hPDF for periodontal tissue engineering. Han et al. 11) reported that PDLF and GF appear to have different gene expression patterns, which might reflect the intrinsic functional differences in the two cell populations and may well coordinate with their tissue-specific activities.
Studies have been carried out on hPDLF obtained and cultured from healthy individuals.
However, few studies have been carried out in hPDLF in periodontitis patients. However, with the aging population, considerable attention has been drawn to the periodontal disease that is mainly encountered in adults. Shelton et al. 12) reported that in dermal fibroblasts, the senescent state mimics inflammatory wound repair processes. Hence, senescent cells may contribute to the pathology of chronic wounds.
Rather than treating periodontal disease once it develops, prevention is considered better for maintaining a healthy periodontium.
The process of cellular aging includes the altered expression of pH-dependent b-galatosidase activity and the cell size 13) . Limited replicative capacity is a defining characteristic of most normal human cells, which culminates in senescence and an arrested state, where the cells remain viable but show altered gene and protein expression [14] [15] [16] . Recently, Kwak et al. 17) reported that the accumulation of nuclear actin was a much more sensitive and earlier event than the well-known, senescence-associated beta-galatosidase activity.
Studies of the phenotypes in mice and cell lines defective in the recA/RAD51 family genes show that these genes are essential for development and cell proliferation in mammals 18) . In particular, DMC1, a part of the recA-like family of genes, is a meiosis-specific gene.
However, the expression of genes in healthy hGF, healthy hPDLF, inflammatory hPDLF, and aging hGF is not completely understood.
A specific marker of the genes in aging and cell-specificity (hPDLF or hGF) is available in the diagnosis and treatment of periodontitis.
This study used DNA microarray analysis to screening the genes expressed in healthy hPDLF, inflammatory hPDLF, healthy hGF, and aging hGF .
II. MATERIALS AND METHODS hPDLF were screened using a DNA microarray.
The genes were analyzed according to the level of aging, inflammation, and cell-specificity.
III. RESULTS Table 3 . Change in the genes expressed in the healthy hPDLF and inflammatory hPDLF
The level of gene expression expressed in the control (healthy hPDLF) and experimental groups (inflammatory hDPLF) was analyzed according to the level of inflammation (Table 3) Table 4 . Genes expressed in the healthy hPDLF and inflammatory hPDLF according to the gene function function, 65 genes were over-expressed in the inflammatory hPDLF compared with the healthy PDLF, and 60 genes over-expressed in the healthy PDLF compared with the inflammatory hPDLF.
3. Pattern of genes expressed in the healthy hGF and healthy hPDLF by DNA microarray
The level of change in the genes expressed in the control (healthy hGF) and experimental group (healthy inflammatory hDPLF) was analyzed according to the cell specificity (Table 5) .
Ribosomal protein S4 and Y-linked 1 were
showed the highest level of change in the healthy hPDLF compared with the healthy hGF.
Hypothetical protein FLJ36701 and Interleukin 11 also showed a higher level of change in the healthy hPDLF than in the healthy hGF.
In contrast, the FLJ45224 protein (Prostaglandin D2 synthase 21kDa) showed the highest level of change in the healthy hGF compared with the healthy hPDLF. Thioredoxin interacting protein and regucalcin also showed a higher level of change in the healthy hGF than in the healthy hPDLF. . Wang et al. 19) reported In this study, approximately 4.1 % (557 genes)
were found to be more abundant in the healthy hPDLF, whereas 1. 7 % (237 genes) were expressed at higher levels, more than four-fold, in the healthy GF.
Periostin is preferentially expressed in the periosteum and periodontal ligament, indicating its tissue specificity and a potential role in the maintenance of tissue structure 11, 21) . In this study, the expression level of the periostin gene was in the hPDLF was 4.46 time, higher than in the hGF. White et al. 25) cloned and characterized the human gene for the 21-kDa brain form of prostaglandin D2 synthase. Yamashima et al. 26) reported that prostaglandin D synthase (PGDS) might be a specific cell marker because it is expressed exclusively in human arachnoid and meningioma cells. In this study, prostaglandin D2 synthase 21kDa showed the highest level of change in the healthy hGF than in the healthy hPDLF. Further studies will be needed to determine the cell-specific role of Txnip and PGDS in hGF and hPDLF.
Kim et al. 27) reported that PDLs22, Type 1 collagen, Fibronectin, MMP-1 and TIMP-1 mRNA in hPDLF showed age dependent expression patterns using RT-PCR. However, for total gene analysis, the method is restricted compared with microarray analysis.
The microarray technique has recently been used successfully to identify the host molecular pathways by comparative analysis of the host transcriptional response to an infection, thereby providing insights into the mechanism that control the life span and age related phenotypes [28] [29] .
Therefore, this study is particularly im- . Maruyama et al. 31) reported that SMP30 has an antiapoptotic function and SMP30-KO mice are highly susceptible to various harmful reagents. SMP30 might be a useful tool for aging and biological monitoring.
Nakagawa et al. 32) reported that the over- The DNA microarray showed that the genes in the healthy hGF, aging hGF, healthy hPDLF and inflammatory hPDLF were differentially expressed. This study suggests that the expression of genes can differ according to the aging, inflammation or cell type. Further research will be needed to test the possibility of using gene marker or gene therapy for aging, inflammation and cell-specificity in periodontitis patients.
